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HenpepbiBHOCTbL B TO4Yke

14 wnrons

Onp. [avo nogmHoxectBo E BeuwiectBeHHoit npsimoii. Pyrukuust f : E — R HasbiBaeTcs

HeMnpepbIBHOM B TOYKE @, €C/N BbIMOAHEHO Nt0DOE U3 CeAYOWNX PaBHOCUIIbHBIX YCAOBUIA:

e [Ina noboii nocnegosatensHoctn {a,} C E, cxogsaweiicsa k a, nocnegosaTtensHocTb {f(an )}

cxoputesa k f(a);

e [lns noboro € > 0 cyuwecteyet Takoe d > 0, yto ecam |[x — a| < §, 7o |f(x) — f(a)| < e.

B stom cnyyae nuwyt lim f(x) = f(a). losopsaT, uto dbyHkumus f HenpepbiBHa, ecn OHa
X—a -

HenpepbiBHA B KaXKAO To4ke obnacTu onpeaeneHums.

I. OnpegennTe, B Kakx TOYKaX HEMPEPbLIBHBI DYHKLUY

0, x¢Q

f(x) =sgn(x); f(x)=1[l, flx)=1/x, f(x)= :
1, xe@

Il. Pynkuyun f, g : R — R HenpepbiHbl. [TposepbTe, 4To dyHkuun f+ g, f- g, go f Takxe
HenpepbiBHbI. Y70 MOXHO cka3aTb o dyHkuyun /g7

Onp. Ecnn nocnegosatenbHoCTh {Ay} TakoBa, 4TO A5 1t0boro K TONBKO KOHEYHOE YUCOo

YJ1IEHOB MOCNEN0OBAaTENBHOCT MEHbLLLUE k., TO FOBOPAT, YTO OHa CTPEMUTCA K DecKoHEeYHOCTH.

Ill. Y7o o3mavaer zanucey lim f(x) = a? Onpenennte asymst cnocobamu, AoKaxute ux
X—00

PaBHOCUJIbHOCTb.
1. [lokaxxnuTe, 4TO yCnOBMS B NEPBOM OMNpPeaeseHnn AeiiCTBATENBHO PaBHOCKbHBI.
2. OyHkuusa f, 3agaHHas Ha oTpeske [a, b], HenpepbiBHa. [JokaxknuTe, yTO:

(a) He cywecreyet nocnegosatensroctu {a,} C [a, b] Takoid, yto f(ax) > k ans noboro k.
(6) Ha otpeske [a, b] cywectsytor Touku ¢ n ¢’ Takue, 4to

vx € [a,b] f(c) < f(x) < f(c').

(8) Mpu nrbom f(c) <y < f(c') HailgéTes x € [a, bl, ans kotoporo f(x) = y.

Takum 0bpa3om, Mbl 10Ka3anN TPU BaXKHble TEOPEMBbI:
e HenpepbiBHas dyHKLUMA HA OTPE3Ke OrpaHnyeHa.
e HenpepbiBHas pyHKLUMA HA OTpe3Ke AOCTUrAeT MAaKCUMyMa U MUHUMYMa.

e HenpepbiBHash yHKLUMS HA OTpe3Ke NPUHNMAET BCE MPOMEXYTOUYHbIE 3HAYEHUS.

3. (a) [Hokaxute, 4To Ha 3KBaTOpe CyLECTBYIOT Mapa AUaMeTPabHO MPOTUBOMONOKHBIX

TO4EK C O,EI,I/IHaKOBOI7I TeMnepaTypoM BO34YyXa.
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(6) Buepa B nosnHoub DbiNO x0nofgHEE, YeM B MOJHOYbL Mo3aByepa n cerogHs. JokaxnTe,
4TO HagETCS OOMH M TOT K& MOMEHT BPEMEHU BYepa 1 CEroAHsl, korga TemnepaTypa bbina
OLMHAKOBA.

4. B npoTnMBONONIOXKHbBIX Yriax KBagpaTHOro npyaa co ctopoHoii 10 M HaxoasaTcs aga nebeas.
[lonnaeaB no npyay, OHW OKa3annCb B ABYX APYrUX MPOTUBOMNONOXHBIX yraax. JokaxuTe, 4to

B HEKOTOPbIi MOMEHT PaCCTOsIHE MEXAY KOHYMKAMU UX KJOBOB OblNo poBHO 12 M.

5. Vimeetcs byTepbpog ¢ konbacoit n ceipom. [lokaxkuTe, 4TO MOXKHO OAHUM B3MaxXOM HOXa
nogenmutb noposHy (@) xneb; (6) xneb n konbacy; (B) xnebd, konbacy n coip.

6. Henpepbieras dynkuns f: [0, 1] — [0, 1] Takosa, uto f(0) = f(1) = 0. JokaxuTe, 4To
ons kaxgoro A € [0, 1] Ha rpadouke f Haligétca ropusoHTanbHas xopaa AJinHbl A.

7. Ha otpeske [0, 1] oTMe4YeHbl TOYKM X1, . . ., Xn. JOKaXKNTE, 4TO Ha HEM HAAETCA TOoYKa X
Takasi, 4To

Ixi — x|+ ...+ xn—x] 1

n A

8. (a) PyHkunsa Pumana. Pynkums f(x) pasHa Hynto, ecnm X MppaLnoHanbHo, 1 paBHa

1/b, ecnn X npeacrasneHo B BUAe HecokpaTumoit apobu a/b. Onpesenute, B Kakux ToYKax
AaHHas PYHKUMUA HempepbIBHa.

(6) CyuwecTsyeT an HenpepbiBHash PyHKLMS, KOTOPasi B PaLMOHAsbHbIX TOYKAX MPUHUMAET
NPPaLVOHAbHBIE 3HAYEHNS, @ B UPPALIMOHANbHBIX — paluoHabHble?

(B) Mpugymaiite dyHkymto, KoTopast bbina bbl OnpeseneHa Ha BCell BELWECTBEHHOW MPSIMO

n bbina Obl HEMpepbiBHA POBHO B [ABYX €€ TOYKaX.



